OBJECTIVE: To apply computational methods for microstructures suspended in a viscous fluid to the calculation of the rates of slower dynamic processes in protein-folding and enzyme kinetics.
APPROACH: The configuration space of the process is simplified by i) treating the surrounding water as a continuum, ii) modeling the secondary structure elements as rigid bodies, and iii) computing optimum reaction pathways through configuration space iv) analyzing the regions around the pathways in order to compute rate constants for the conformation change. A new hydrodynamic method was developed in our group (CDL-BIEM) to tackle the first two items; a new stochastic method (WEB Dynamics) was developed in our group to handle the last two items.
ACCOMPLISHMENTS: Over the period of this grant, we have completed the development of a computational strategy to simulate the longer time scales in protein dynamics. The two key developments are a fast Brownian Dynamics simulation technique, which we call the Weighted Ensemble Brownian (WEB) Dynamics; and a potential of mean force (thanks to Shankar Subramaniam of NCSA) using knowledge-based bioinformatics applied to the protein databank. A "tool set" for using these potentials, created by A. Rojnuckarin, is accessible via a web browser. The web site is managed by the Computational^ .. Biology group at the National Center for Supercomputer Applications (NCSA), www.ncsa.uiuc.edu.
CONCLUSIONS: Given the promising results obtained with knowledgebased potentials (driving folding simulations to correct structure) we have demonstrated the applicability of WEB Dynamics to the longest time scale (slowest) processes in protein folding. SIGNIFICANCE: The grant period has seen significant developments in our efforts to model (and ultimately predict) protein dynamics that occur on time scales of milliseconds (or slower) . The key software tools are available over the world wide web. 
